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CRITICAL ITEMS LIST

FAGE 1
z F200-nx-01 71 PREPARED ¢ SSHE RELIABILITY
: F200-nX 3] APPRONED H
: PROPELLANT YALYE ACTURATOR PODEITLON OOHTROL F1 DaTE r DG-19-04
: REVa$3 0] REVISLON/CHANGE £ 0010
 CONTROLLENSF200- MY 1) EFFECTIVITY = 5
= FAILUNE CF THE ACTLATCA CONTROL LOGI Td PROPERLY POSETION OR CONTROL A PROPELLANT WALYE 12) HAINND REFEREWCE @ %EE LISTIMCE BELOW
» T MEY QIR

i FAILURE DESCRIPTIDMNSEFFECT | CRITICALLITY |
|FOLLOWING A CHAMNEL A FAILURE, DETECTION OF A CHANHEL 8 FAILUNE RESULTS [N DISRUALIFICATION OF ACTUATOR CHAKNELS NAD |- [ K
|ITDIU|IJI.II: LOCKUF RESPONSE. MISSTON ABOAT MAY REMAT IF LOCKUP DCCURS DUNING MAX & THROTTLING, <5EE OPERATICMAL USE. % |HI.IMI.'I REF: ME-HM,
| HE - M,
| HE-I7H,
HEDUMDAMGY SOREENS: CONTROLLEM SYSTEM: LIKE REDUMGANCT ! ME-C15,H
—rrrmracemaremeae ME-CH

) ME - E4M
A: FASE. REDUMDANT NARDWMRE [TEMS ARE CAPANLE OF CHECKOUT DURING WORMAL CROUMD TUSNAROUND .
|l= FASS. LG5S DF A REDLNDAMT HMAROWARE I[TEWM 15 DETECTAGLE DURLCWG FLIGHT, ]
|I:: PASS. LESS OF REDUNDAMT WARDMARE L[TEMS CDULD NOT RESULT FRDM A SIHNGLE CREGIALE EVENT.
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CRITICAL 1TEMS LI%T PALE 2
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|CEL JTEM:  FEDD-AE-DO | DESIGN

ALL CAUSES: OUTRUT ELECTIROMICS: SERUVDVALWE DNINVER CIRCULT, VDT DEMODULATOR, SERVOACTUATDR MOMITOR (1)

EACH PRDPELLANT YALVE RAS REDUHDANT CORYROL FROM EACN COMTROLLER CHAWMEL (1], N FAILURE [N BOrH CONTAOLLER CHAMNELS
(MATIFLE FAILURE), RESULTIME IM LOSY OF FUMCTION, RESULTS [N WYDRAULLC LOCKUP (2). THE COWIROLLER [WITH SOFIWMARE} |5
CONF IQURED TO DEFECT AKD RESFOMD FEDPERLY TO OUT OF OUALIFICATION LIMEIT FAILURES, IMFLEMENT THE APPROPREATE REDUNDAKCY
|MANAGEMENT RESPOMSE, AND COMMAMD A SAFE ENGEME 2TATE WHEN COMTROULLER REDUNDANCY I5 LOST {Z1. HOMEVER, THE COMTRALLER
(WITH SOFTWARE) IS MOT CAPAMALE OF CETECT ING OF WESPOMDINMG TO A FATLURE WHICK BESULTS 1M THE LIMITS BEING HOW]TORED
FAILING WITHIN ENGIMNE MEPL IHE LIMITS OA WITHIR NORMAL IMGINE DFERAT (NG COMDITIONS {2).

ELECTAICAL, MECNANICAL, AND ELECTROMECHANICAL PARTE FOR THE CIRCUITS TuvLYED IM THIS FUMCTION MAWE BEEM SELECTED FRCM
|FHE CLASS % OR EQUIVALERT APPROVED PARTS SELECTIOW LIST (1), OIMLITY ASCIMANCE AND SUREEMING REDUTREMENTS FOR HIGH
|RELIABILITY MICROLIBOUITS (2], AMD THE SPECIFICATION CORTROL GRAMING FOR MITROCINEUITS, WOMOLITHEL SILICON, AND

| TRANS I 590R - TRANSISTOR LOGIC CPTLY FAMILT DF DEVICES 43). FRIOR TO INSIALLATION ON TNE CARD ASSEMELIES, COMPOMENTS ARE
SUEJECTED (G A BURN-IN PERTOD WHERE PARTS ARE EXERC)SED AT FEMPERATURES IN ENCESS DF WDRNAL COMTROLLER OPERATIWG
ENVIRAMENT, BUE LESS THAN COMPONENT MAXIHUM SPECIFIED OPERATENG ENVINOWMMEMT, TO SCREEM FOR IMFANT MORTALITY <43, 1M
ADDITION TO THESE REWUIREMENTS, ALL [COMPOMENTS ARE PERATED FROM THE MANIMWUM RATING AT OFERATING EKTREMES (5},

CLEAML |MESS AWD ALL FROCESSES USED BRING HAMUFACTURE ARE COMYNOLLED BT SFECIFICATION EEGUILNEMENTS {5}.

THE COATROLLER DESIGN MEETS ALL CE1 FAIL-DPERATESFAILSAFE REQUIREMENTS FOR THIS FAILURE MODE £11.' NERUMDANT COMTROLLER
CHANMEL FIMCT IEM5 ARE FHYSICALLY SEPARATED WITHIN THE COWMTROULER HOUSING ¢2)_ CIRLLNTS ARE DESIGMED TO PREVENT
BRIDGLNG (?), ALL EEE PARTS ANE RECUIRED 70 HAVE COMFORMAL COATING, AMD [NTERMAL WIRING 15 INSULATED 10 PREVENT SHORT
CIRCULTS FRDM COMELTIYE COMTAMINATRON (31, ALL ELECTRICAL COMPDOMENTS ANE LOMTAINED WETHIN THE CASE STRUCTURE WNLCH 15
PRESSURIZED WITE R POSINEVE PRESSURE |MERT CAS BACKFILL M0 PREVENT CONTAMIMATRCM (2}, WNERE APPLICABLE, ELECTROMAGHETIE
JIMTERFERENCE SHIELDING IS PROVIDED AND CERCULT IMTERCOWMELTS USE TWISTED PAIR WIRING £2). AL CIRCULT CARDS ARE E£YED
§TO THEIR MESPECTIVE CONMECTION LOCATIONS 70 PRECLUDE IMPROPER THSTACLATION {21. SAMP CLAMPS RRE UTILI1ZED TO PRECLUDE
WIBRANION JHMICED CARD FRILLMES [2)- DESEGH OF CIRCUIT CARDS AME DETERMIMATION OF COFPEX PATH TRACE SPACIMG, WEIGHT,
AND VIPTH 15 COMTROLLED BY SPECIFICATION £2). EACH LMIT (PRODUCTION AMD RECFCLE) IS REOUIREO TD PASS A FUMCTSOMAL
|RCCERVAKEE YEST UNDER ENVIROMMENTAL COMDETIONS BEYOND THOSE SEEM DURIMG WORMAL FIELD OPERAT LOM WITHOUT DEGRADATiOM OF
HARTWARE LIFE ENPECTAMLY {2). A WORST CASE CIROUIT AMALYSIS WAS PERFORMED TO VERIFT WOWINAL OPERATION AT SPECIFICATION
LINITS €&4). AM AMALYS|S WA FERFORMED HY HUMETWELL TO ASSURE WO SINELE POIKT COMPOMEMT FAILURES ARE I1KMERENT TO THE
CONTADLLER DESIEN {5).
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April 19, 1904 . CRITICAL ITEMS LIST PAGE 3
[EIL 1TEM:  £200-Ax-01 | DESIGH | DDCLUMEMF REF. |
|DESIGH QUALIFICNTION TESTING OF *HE COMTROLLER ASSEMBLY HAS BEEN FERFORMED [WCLUDING: FAULT IWSERTION TESTING (1), {11 TaNOTe2E; |
|ASSEMBLY THERMAL CTCLING (2], CASE AND ASSEMELY YWIEBRATION TESTING ¢3), ELECTNCMAGMET(C IAVERFEREWCE AMD SUSCERTINILITY TR 36080 202 |
TESTIHG (&), ACOUSTECAL WOI1SE TESTING (5}, CASE LULTIMAIE PRESEURE TESTING [6), AHD ASSEMBLT BREAK OPEM INSPECTION (7). TREL088258 i
1 TREMARIEY |
1 (2) TRBGOBOZ0% ]
| ) TR3G08007 [
{23 th340B0ID4
TRELOA0I05
| TRELA 04
TREGAPLEY
{47 TRELOA0200
{5) TRE4LOBDI1D
08 TR54085021
{7 INBL035022 |
I
I
)
l .
|CEL LTEM: F200-AN-01 | INSPECTION AND TEST
EEE EEEr I ET T EET I EEE R R E R IR E R EE T E R R R O S E m - m - m s o m - m e e - s e s m e m - e m e - m e s m e C e e m e - - e e e — m e e — - - — - - T EF—AITEFIFEETEEI R ST-——- -
|  POSSIBLE CAUSES | $1GHIFICANT CHARACTERISTICS | EWSPECTION(S]/TEST{S} | POCUMEN] REF. |
e e g
AL CAMSES: JRE149T - LONTROHLLEN ! K193
ASSEMALY ENTEGRITY CLEANWLIKESS RECLIIREMENTS ARE VERIFLED PER SPECIFICNTION OUR NG MAMWACTURING OF FNE RC1473
1 COMTROLLER ASSEMALY. :
|
| EWNVIRONMENT COMTACLS (TEMPENATURE, RUNIDIITYY ARE EMFORCEQD DURIMG ASSEMALY AMDT TESTIMG PER |0SHGESTTAI |
| SPECIFICATION REDUIREMENTS,
I
| TO FREVERT COMPOREMT DAMAGE, STATIC ELECTRICAL DISCHARGE POTEATIAL |5 CONTROLLED DUNING  |BSHGAYITAY |
| |MAMUFACTURING PER SPECIFICATION REQUIREMENTS.
I
[MATERIAL IWTESRITY MATERIAL IMTEGRITY 1S WERIFIED FER SFECIFICATION REQUIREMENTS. RC14L93
! t I
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ENTEGRETY OF ELEETROWICS

WELD IMTEGRITY

PRE-CLOSEOUT TESTING AMD
[RSPECTLON

| FOSSIBLE CAUSES | SIGNIFICAMT CRARNCTERISTICS
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CNSPECTION AMG TEST

ENVIRONMENTAL EXPOSUAE, STRESS CORROSION, AMD ELFLTROLYTIC CORROSION AWE VERIFIED FER

SPECIFICATION REQUIREMENTS . )

FLAMMARILITY REQUIREMENTS ARE VERIFIED FER SPECIFICATION RECGUIREMENTS.

THE FOLLOMING PROCESSES MRE VERIFIED PER SFECIFICATION DURINGE MAMUFACTUNING OF THE CARD

ASSEMBL 1ES:

+ OOMSTRLTTION OF PRINTED CIRCUIT BOWRDS .

- INSTALLATION OF TERMINALS,

* FLASTECS AMD ELASTOMERS FOR ELECTRONIC EMCAPSULAT 10N,

+ SOLDERED ELECTRICAL COMMECT |DMS5.

* POST-SDLDERING [HSFECT]ION FREE OF SPLATTEN AMD CONTAMIMATION,
- ELECTRICAL DOMDINEG.

* COMPOMENT LEAD AND THTERCOWMECTIOM MATERIAL SELECTION.

* FREE GF CONTAMIMATION AFTER COMFORMAL COATING.

ALL WELDS ARE VERIFIED IO DRAWING AND SPECIFICATION REQUIREWENTS,

THE FOLLOWING TESTS ANE FERFORMED Al THE CARD/COMPONEWT LEVEL BURING WANUFACTLR NG :

= PANTICAL IWPACT HO[SE DETECTION [FIND) TEST DM HYERIQ MICROCIKCUITS AMD TANITY TYPE

DEVICES.
= ULTRASONWIC SEAM TEST FOR CELAMIHATION CERANIC OM CAPACTTORS (CKEDS AMD CHEDS).
= BURM-IN PERIOD FOM ELECTRICAL PMRTS.
- [MSULATEOM RES1ETANCE AMD COMTINUNIT TEST, -
- DIELECTRIC WTTHETANDING VOLTAGE.
= FURCTIONAL TEST,
= X-RAY OF CONTROLLER INTEENAL CABLES AND WIRES.

N N A e e EEE AN Lo A rrEELER L rEmEo ooy

| [NSPECT [OH{% 3/ TEST (5} | DOCUNENT NEF .
R e e N N N N AN R e b e e m AR EAE R e oo o m e wam EEe e cmm e
|PROTECTIVE FINISHES AND WATERIAL SELECTION 10 PAEVENT DETRIMENTAL EFFECTS FROM ncra0a

IMSFC-SPEC-2H0
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|RL1E00S
|RL H000F
{rL 10008
|rL10009
|RL100D%
JRG14%3
|aski3z2n
[Re593
]
{RL10g11
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[oShcaTFTAT

inshcaerm
|asmoz928

|osNGERTTAL
|peneserzan
|psucaorTal
|osheasTTAl
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|cie 1TEM: FaOO-as-01 | INSFECTION AMD TEST - ,
- AR e — - — T mTar s TR I E R R LA AR ARG e e E R e i e e FEEEEEREAdm s R em R R Am ks mme ey R ErTEE e e T T N I I N AR L b e e e - - e T EE A FE BN L fecm e me—— - mamLo-c—c-gaa ——m R m
| POSSIBLE CMJSES | SIGHLFICANT CHARACTERISTICS | INSFECTIOM(5)/TEST{S) | DOCIMERT REF, I
----,-......-...-......4....”__--.--_---_------------.-.4..“__________-__.__--__--.--.-"........-...u___._........‘...._______.__._.____...‘______'_"____“___ e e
| | |TME #DLLEWING INSPECTIONS ARE PERFONMED OM THE COMPLETED ASSEMELY PRIDR TO FIWAL CLOSURE:
I I |
| | ~ IMTERNAL ARQ EXTERMAL CLEANLIMESS. RC1493
| - CARD DIMENSIONS ARE VERIFIED AT CARD ASSEMBLY, DSHGBFTTA1
| - CHASSPS CAVITY TUSPECTION FON COMTAMINAT!ON. RC14%3
i - ELECTRICAL JUTERFACE COKWECTORS, |rc1403 {
i - CARD I[NSTALLATION AMD COMF[GLURRTION MMIT, |nsHcagTFn
I = COMFORMAL COATING OF EEE PARTS, ASHOI928
]
! ACCEPTANCE TESTS THE FOLLOWIMG TE57S ANE PERFORMED BY NDMEYWELL DURIMG ACCEPTAMCE TESTING: |
]
- HEAMET|C $EAL AND PRESSURIZATION PORT LERK TEST, ' RC1691
- - FUNCT|ONAL TEST TMCLADING: RC1493 |
' « UFPLT IMTERFACE, RC14PY
y - CMECKGN, RCILO3
- - DPFERATION, RC1493
- CONTROLLER CREDOUT. REHPE
- HIGH TEMPERATURE OPERAT ION. RCILEL
- LiM TEMPERATURE OFEANTIOM. |RCT4SS
- VIBRATION TESTING. RC149%
- FINAL FIMCTIONAL TEST. RC14GE
HOr FIRE ACCEPTANCE TESTING CONTROLLEA ORERATION 13 WERIFIED THROUGN ENGIME HOT FIRE ACCEPTANCE TESTING. HLO05ST
CGREEM PUN}
HERRETIC SEAL IMTEGRITY INTERWAL PRESSURE [§ WINETIRED OURING COWTROLLER DFENATION. Jompsn v 1m0, K1
- |
FLIGAT FLOW TESTIWE THE FOLLOWENG TESTS ARE PEAFORMED DURING FLIGAT FLOM YEHMLCLE FROCESSING ARD AFTER ANT |
|WATNTEUANCE DR REPLALEMENT : ) |
' I
- CONTROLLER CHECKOUT. jOMESD Wik | AND 035
« ACTUATON CHECEOUT. [omrse ¥éiss0,010
| = FLIGHT READINESS TEET. |omRree vi1a5D.0R0-4

} - SELF-TEST. |cPansronca

—— ——
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INSPECT |OM AMD TES?

e Ly

lerL 1TEM: F200-a%-M §

o S,

| POSSIBLE CAUSES | SIGNEFICANT CHARACTERISTIES | [USRELT IONCS )/ TEST(S) | DOCURENT REF. |
e mmsrmssmEs e ________1__..._.-..‘__________________-...+.......-..‘...“u..._.____._......................--_-........“........_______.,..__._._..._.________,_,,_..._.,_______________“_
| FRE-FL [GHT CHECKOUT |THE FOLLOWEWG TESTS ARE PERFORMED OURING LALMGN COLNTDDNN:
= PRE-CRY LOADING CORTROLLER CHECKOUT. OHRSD SOOFND. 213 |
- SELF-TEST. ' CPAOERO00E
COMTROLLER OPERATION 15 YEM|FIED BY THE GROUND LAUNCH SERUENCER PRIOR TO EMGIME STANT BY  |LWUNCH COMMIT CRUTERIR
ACCEFTAUCE OF COMMMMIE PURGE SECUENCE 4, PONER LEVEL, AMD START ENABLE. _ BGE~4- 1126
CONTINUDUS SELF-TEST ITE TEST |5 PERFORHEC EVENY MAJOR CTCLE 1O VERIFY HARDWARE INTEGRITY. (LAST TESTY |cp&0SROM0A |
I 1
I I I
I - I
| FAILUAE HISTIRY: COMPREMEMSIVE FA[LURE HISTORY DATA L[S MAINIAIMED IN THE PRUHLEM REPORTING DATABASE (PRAMS/PRACA). ‘

REFERENCE: NASA LETTER Sa21/88/308 AND NOCKETCYWE LETTERM BARCOOPST.

FRILURE HOOE Caw BE DETECTED IN REALTIME BT THE FLIGHT CONTAOL TEAM WHO WILL EVALUATE EFFECIS IF(ON VEMICLE PERFOEMANCE AND WRORT CAPABILITY.
BASEQ OM THIS EVALUATLON THE APPROPR IATE AGCAT HOOE OF SYSTEM COHFIGURATION WILL BE SELECTED. FATLLRE DETECTION CUES AMD ASSOCIATER SSNE
PERFCRMANCE DATA HAYE BEEH COORDINATED SETWEEW THE EMGIMEERTNE AND FLYGHT OPERATIOMS ORGAM!IATIONS WITH THE RESFONSES DOCLMENTED N MISSION FLIGHT

RULES.
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